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Publication Title: 

POLYSTYRENIC FOAMED GRANULE 



Abstract: 

Abstract of JP7011043 

PURPOSETo obtain polystyrenic foamed granules excellent in crack resistance, 
appearance characteristics and foaming gas holdability by dispersing butadiene 
polymer rubber particles containing polystyrenic resin small particles in the 
continuous phase of a polystyrenic resin in a flat state in the surface direction. 
CONSTITUTIONS rubber-modified polystyrenic resin comprising the continuous 
phase 3 of a polystyrenic resin and the dispersed phases of a butadiene resin 5 
containing a polystyrenic resin 4 in a small particle state, the intrinsic viscosity of 
the continuous phase being 0.6-0.9 (at 30 deg.C in toluene) and the swelling 
index of the dispersed phases being 6.5-13.5 (at 25 deg.C in toluene), is 
melt-blended with a foaming agent in an extruder, held at a temperature of 
>=130 deg.C under a pressure of 50-300kg/cm<2>G for 15min, extruded 
and subsequently cut into a granular shape to provide the objective polystyrenic 
foamed granules in which the dispersed phases are dispersed in a flat state in 
the direction of the cell membrane surface 2 and in plural layers in the cross 
section of thickness direction, and which has relations: a/c=0. 1-0.2 and 
b/a=10-70 wherein (a) is the dimension of the dispersed phase in the thickness 
direction; (b) is its dimension in the surface direction; and (c) is the dimension of 
the cell membrane in the thickness direction. 
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1 

mntmi] m*?i>>%mm<»mm\z, #ux 

mm-c&m\z. ^Aismw^iajKm mmz 
gh£u mziKm-<nmmm^h^mm (a) m 
ik&m&mmijftmm <b> ^issij?*^ 

£ (c) n/ctfO. 0 l£t±, 0. 2& 

TTfcO. b/a))il05Ui, 7 OSTFTffeStf'JXg 1 

nr*a2] %®$L?<Dn,mmmo. oi4 g / 

cm 3 &_h, 0. 10 0g/cm' ETFTfc5ii#3i 1 
[»*«3] :XA£tt#UX^>«»Jg©»$ffi© 

3 Qx^h)vx.>^(Dwm&m. 6&±o. 9^t 

&rXA£tt#UX^>&tfIt©2 S^MPX 

hftmmmfWQ. ssu, 13. skt 
1 2jbk«©#'j x?u->*?6ia& 

[W*^4] ^^X^S^ftrJA&^X? 1 ^ 

■?$>zmm 1 ~3 v>r n*icE«o#u x?u>m 

stfUX^l/^fc&WJX? 1 5 OwtXSUS^ 

ia«©^ ij x? v- >3wwwtp. 

1 ~ 5 irvf tl*>fclB*©#>J X? 
x;M*jS©t>©8 0wt%BUh. •y-7Sffijii© , b©2 0 

w t XOTaaatJfr-e**!!** 1 ~ 6 tvjr ftfrtcG 
W**8] rfA«tt*'JX?l/>l»«*»6«*tt ; 3 1 

(1) # U X ? W 7* 5>X>*:f A 
87- ©#»« t*> S j£S =fA£&# 'J X9 1 |s>S(Mrc 
*oT. KSSftf©3 0'Ch;H>(pT7©8iK«ig#» 
0. 6£U0. 9ttTc*0. *&9Vxyik3J>S. : ? 
©2 5ich;n>+Tf©iWJWka»6. 5&Jb. 13. 

5&T?&£:*A£14#UX?^>8f||ii£. ffffibttft 

s 

(2) mmfm&m*nmfo\z%^T* 5 0 k g/ 

cm 2 GSLh, 3 0 0 kg/ cm 2 GKTOJEEATT?. 



(2) «fiB¥7-l 104 3 

2 

1 3 0tO±©fi*fcl 5#K±«8U 55?S«IS^S 

(3) BaiB5e?a»i&^«s-a-fc=fAStt*'Jx^p>8f 

tttt?tft«:CS 

(4) WE^fatte^&iD^T^iS 

[58W©»»ifciBW] 

JO [0 0 0 1] 
[0 0 02] 

*©ffiT*»^&. ^-©)»^i:L'T^'JX5 1 V>K^ 
^5?x>j*»*«nLfc«fB©58Stlt^ftfp* c <h*fti 

eanfc. 

[0 0 0 3] &MW5 6-6 7 3 44*&«fc«#UX 
9 l W>t»IC#Elflltt©JAtt?*iMRS*fc*nW>6* 

39 5. i«wtt©a#sn&fMatt : r3!*wstiTv»*. t 

5#v^ja^(fi7?^rfA!iai i *t»?s)gM^e.eaiL^-r 
^ammzk ojiarti5jx©«?»ttH3F+»«:t)©T* 

[0 0 0 4] #18836 3- 1 7 5 0 4 3*MMgfctt, X 

w > - 7* pxyfa v &x? u y v 

-tfc»*L&»«t«#S*T»&ffla-!}--fX©^- 

40 ax?w>*a^#©3W8#«»ii!wsnTv»*. *&. 

#Bi¥2 - 3 1 1 5 4 2^«[C«X^l^>Bl)Sfi=fA 
* X 3- V > \Z mm* S *T#«:3ME©*»S n& 

x5 i w>^a^©^ja^t|j^^nT^s. u*u 

Z\tl 6 ©*»#T ttBiWlttOftlilC^ t»Ttt S 

#fcfc©Tifcofc„ ««#©imntt», ss*a^ 

©E*S3fift^5l3ID#t;tt. a««it3ffi&©«M4B? 

T»aafn*%©Tr*D. j:ne.©ifetttt%?a^*#}fi£ 
^ «ft^*©^Att^4MW»jfifcfi!arr5 t>©r» 
a. 

50 C0 0 0 5] #BS3F3-1 8 2 52 9#4iafctt/W'f 
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3 

n-cv»*. b*»u K%?aftT««a«« 

KH£ b it ^ A Sr^tffc ©fg£ tS ftfc :f Ai£#©# 
[000 6] 

[893*ttfftb<J:3i:'rftiiffi] *5fiWtt;:©.l:3fcW 

■tinfcu ^«sg}S&©58i^:#x©«8«:a*&<, 

ft. 

[0 00 7] 

A«tt#»JX9 1 l/>*ifJioaBWi©*l8ttflE«»0. 6 

04W»©**»**«6. 5«±, 13. 

0, RStt^OJlttWtfajWO. 0 14g/cm ! El 

±, 0. lOOg/cm 1 KTTfeoT, iffirfAfi!? 

»i%?ae^©^?aM©ffi*i6j(c®¥«tc^»bTfeo. 

mzWk, HttfcSttU KrfAte^©^iaKJ?**fSl 
©TfS (a) tK^Att^OftJMWlttrrtOTttfe (b) 
t, atS«J»*Tf* (c) fc©Hffft<, a/ctfO. 0 
lfiU, 0. 2&TT*9. b/atflO&U. 7 0£1 
TCfcftSHSSmcfcto*. 

[0 0 0 8] HT, *»W*H«*HV>Tflftirr*. ■ 

T*fc*©inB*jRi-*5«i9!H-e*«. 6 «a?a& 

5B=fA^©^^X>^^g8, 4firfA&? : 

iti«&KKV. 2 tt»jawH*3RbTv»s. afc&rf 
A&^©g&BUi*#ip|©m bttRrfAtt^iwa 
Kffi*i«i©^&-ra5>3, #**%**a:«»©-«Hfen?* 

[0009] 02. 03 tM*W!>83R9iH'?ftft. 
bps. %®mm (i) aa?aK o) owmam 

Et?»0. »iS& (9) ttfttttt?NfrB (7) ©»ta 
(8) £JEtf<ft«©*Cfcft. EI3ttlS2©fi!fc6ISS#© 

jfc*HT*ft. 

[0 0 10] rfAfctttfUX^U^SHBoiWHltt* 

n©e»«:*A**t»*.ft ffiot, ^ 



(3) *SI8¥7-11043 

4 

wnoeas. *©«is««t> fc«rr*tfA»^wiA 
z>£tr%m?zt%jLt>tiz>. bjj»u tmfcjMtt 

«. :fAtt*©Bi*m «M©ElMlttMW&<J(&: 

^t*o, SHitatsRiTttKSjnttfcabfc^Affl 
#®«£tts&ft *>©-?&•&. 

[0 0 11] *»Mtt#<JX?b>3R«f]|g©att«fc, 
ifl # <J X b >*IMMWSfr « Krtfl* ftfc^ 5>x > 
*a£ft:fAflET«(*HR bfc:fA£ft# <J X5 1 b >&8f 
ii*^Jf36S55}Sfit^©^}aKfT?©^Afi[?©^««jg 

tiwrrscfe. mmttizan. jHuurxajm 
ft. 

[0012] *»wfc*v»TFi, «MMflfc«tr&:f 

A&^CfiJpttffi^-f^X^^ hit (b/a) Uy> 

a? fcLTjttBU -t©ffitt 1 06l±7 OKTiWffSbK 
*&, Xfcff*L<ttl06U4 0aTTr**. (b/ 

a) #»i o*«-c»«t«!«a«m*>6^Ai4wsriab 
(b/a) a»7otaA*tewB¥fcao-raf^A 

WWitfeWBTfe. 

[0 0 13] *»Wfc*V»Ttt, (a/c) ttmifiSIJP 
*i, 7>^AIcSA/£2 0<I©:*A8ff© (a/c) 
tt©¥^*afcbTlMiU 0. 0 1EUO. 2ETF#»# 
50 it/K *&, Hfcff*Ktt0. OlfiUO. IETF 
T&ft. (a/c) *t0. 0 1**T!*«i=/A*)WR 

j?*i~i±^/h^<^o, *s©&*&£m.k <<&*>. 
»ja#©wiirntatttT-r«. *t. (a/c) ^o. 

2 £8 A ft fc&iaiBH* 5 :* A«frj9*»ifl b < * 

d, »*a»^x©fiu$tt*t<ST-r5. afc««iii©«is 

RJP*tt$F£b<«0. 2jumfil±l OMm&TTfc 
0. HlC»*b<tt0. 3ym«±5/im£JlTTfeft. 
[0 0 14] *»Wfc6V>Ttt. a?aR*J?**lRj©»f 

« fft. @©»ttff*b<»i. J?*^|6lfc2a±2 0ttT 
T?*0. 5fcff*b<H, 2«±1 OJJITTfcft. A« 

«»#ab*vit>©T«ms!©^ffi : &«iAit< <tijng 

[0 0 15] MRC^iTB. AifiUR«Ai^m©»r 

^*< 1 i:'fe^A)ia : f©-g8*t#ft-r^ ) mgtfvftifi 

2<@K±. 7 0«aT#«fr6CijWffSLK StCff 
Sb<tt. 5IB^±5 0fa«Tt*ft. a. b, c©M 

50 (a, ttTo*5fcUTiijre*«. r&tos, 



-291- 



5 

$v&*®mz2mmm> m%*izTmLit&. 
4. 

[0016] %mmm<Ddi*m. : ?<Dmm> mz®.% 

£tl4t>©-CBfc<. n» «PJ> 

to 54. *»wc*^t, mavfwemm 

KI®Jfc2tt4 *>©-<?«&<. tfJAtf. *«. ffiPBM*. 

[0 0 17] *5HBC*^Ttt5HSS : F<!>Jl»trtfKH 
0. 0 12g/cm 8 £U0. 1 g/cn s WTOffSL 
V». WCJfr*U»t6Htt0. 0 14g/cm 3 ft± 
0. 0 761T"P»5. 0 14g/cm» 

o. i g /cm s mz.ztm#z&mti, a«»tu 
4. 

[ooi8] *)Mie«V)Tftttmfnia)^AttT«qi 

nB^*#yx?i/>*«iBi:#tMi:*Atitf©ft*i 
jggic*tt5M#©tt#ft©ifi*^t»-a-*^T5 r t 

JA*»©»«I»KJ:DJW:*. Sit, ftffirefcS 

IB©*Kffi©«[Bttg#0. 6K±0. 9HTC*D. 

»tf*6. 5fiLL» 13. 5OTT»5Ct*W*l/K 
£IIT#5ffilB«;KiB&ir«;«vsaS (g/d 1) 
ft«*«K-Knfcj1#Ufcl*©«MeT*D. 

[0019] aiKffi©sisttig*io. 6*sraia«!ffl 

±, 0. 8 5«T?&4. 

[0020] mi^AA^oMmbwe. 5*m?<6 
*««^v»*»*s<, ^Atbr©#r;*t^jsu. mm 

ntt©««****. aM&AJ^eMJINk&UTftlC 
[0 0 2 1] *»IHfc*HT. rfAflWMIttGlTOJ: 



(4) WW7-1 1 04 3 

5 

W©rcJ{>, jaETT^K&ili® (lBOttlt) fcb£ 
ftfcrfAOjRftWS!:*. 

[0 0 2 2] **9JO=fi»«tt#UX?V>3Wtei4# 
'J X3 1 W >««IBf K^Att^ft^ttS^fc fc ©Tfc 

4. rfAttTstfyx^i^atw+fcaitetfsass 
KB. (i) ^? 1 i/>» ; E;v-i:^i'i>»^A« 

w a««»i'fc^Att ; fft»ii»tbT#aa*4*st 

(2) *UX?V>3W»Bfc^J?X>*rfAj«»*« 

[0 0 2 3] (1) ©#SB^A)£#§&ib/t:lM& 
?tUT»«T? #. fftU). (2) ©atfeTttrfA* 

[0 0 2 4] (1) ©**T?ft5n6^A36Tft 

ft4bfc:*Att^fcbT^atffc:fA*tt#'J X^V 
>*»*t^S?X>#^A«»tS (2) ©#&©£ 

a? 5fc«*tttett&bT. ^AM&ffijx^i'Vfttnre 

>*^A*»tt» (i) oism^nitm.iyitdhm- 
j«»ft*6>a<f*ct3Wff*bv». s&. coistB 

fflV»*^S?X>#^AlS»ibTB, TJf-Vy-f? 

x >* =f a«» ii*»wffl«s**a*t>a ^ss ic«a 
r*5it*«if*bv». (i) ®#arc#&ft& 

rfAXtt^'JX^WVJMIHWllOOfcWU 7*i>X 
30 >JiUA{£#©SSB 1 0 £ tiWff* U». 

[0 0 2 5] (1) ©aflreftS*ia:*Att*«D*|ftfc 

b. <$ikftito*mtt*mtemz%&<D#v7>? 
^yx>3Rrt»t^i«tr*tt^i«j«fc*»o#ij x 

4. 

[0 0 2 6] *58WO^i?X>3R^A» ; ptt37>'i 
Jl'fflJiCfeCv IJ-^Sfllii©*)©, »4^BM#©jg^ 

*ftfflv>s::i:«rpea. cn6©^A«ia©*T7B. 

40 ag*t0. l/imet±. l/tmaTJ:Dff*b<ttO. 
lwrnfiU, 0. 5<tmHT©37->x;mja©"b©, 
RlX, «tg*ti < tmaT©n7>'x;MSjg©fc©8 Ow 
t X^±t-9-55ffiji©fc©2 0 w t XKT©S-&«J*« 
^tC»*UVi. (tmfilT©37^x;V««©=f 
Att?lt«ja#:jHS«+T^A*»«i*-eiMK*«S 

< a-Sfe!?). ttff©/h*V^Att^B^-» 
»K#aT*4. C©«^, rfAtt^OttttttO. lu 
m£;±, l o wmETF. «tD»Sb<B0. 1 umfil 
50 ±. 0. 5 /tmaT-Cfe4. rfAfi^^'JX? 1 
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(5) 

7 

[0 0 2 7] *»Wfc*Jr»T. ftfawl©:*A£ft#UX 
©*t£D5S. 

[0 0 2 8] *56WlC^^Ttt. %fe&?<7)m&\m\z 

23#0. 2mg~2mg, SJUI10, 4mg~ ifl 
1. 2mgm. iCT, 5MWa j f-ttSfcDO¥« 
Sfi fc », vy&k \Z&htt 2 0 0 !&©^?a)B^ ©¥*i 

[0 0 2 9] *«W©*U^5 l U 
BJfcjrftC^VJTKWr*. *»9i©:*Z»J£tt#'JX9 l 

[0030] (i) xoxru^mmmmt? 

9 i?X > & =f A*Srf © ift&fttifi 5 fc£ 3* A£tt# U X 
^l^^RliB-pftoT, «W§©SH*ta*»0. 6d 1 a> 
/g6U. 0. 9d l/g£TFTfc9. =fA^©)ifB» 
&#6. 5£U> 13. 5«TC**3*A*tt#'JX3 : ' 

SIg. 

[0031] (2) mmm^mmtammt^r. 

5 0 kg/cm 2 G&U, 3 0 0kg/cm» GOT© 
E^T?. 1 3 OTJfiUofiflETiC 1 5#EU:&frt-5 

m 

(4) #&ft&^^™o*r*i«. 

[0 0 3 2] ♦SSWefflViS^Aagtt^UX^l'^W 
:!&©#£(;:£ OKilTSS. »#:a6«-)&K&©® 

-5. 

[0 0 3 3] ^5?X>*«'&fl:tLTtt*U^5»I 
> (n-->x# U 7** Vx>TkXfM ->X # U 7*£ i>l 

35%. h7>Xl-4ttilD5 2%, l-2ttlmi 3% 
*SlJ. *&A-f *>X#U ^^XXCttJ/X 1 - 4tf 
ai90~98«, h7>X 1 -4#JD1~4%. 1-2 
f»l~6XMtr) . X5^>-7^$>l>#a£ft 

*^x>-'fv:/p>#«&#$T?fcatf!. «t»-et>#'j 

[0 0 3 4] St. X^l^Slt/Y-tt. X^U>© 50 



4$BB¥7-1 104 3 

#1-. o-^fJWkX p-^MfVX m-* 
fHfl/>. 2, 4-^^X5 1 V'X X^*? 

X?k>^©a-7JU*JU«&X^l'X o-^DJUX 
^^©Snny^fcx^l^TifeO. 

rn* 2 a&±©g£«ii i/ouv» s*i*. 

[0 0 3 5] *»Hfc*V»T, a»llft»l«T*#'JX 
©S#, X^l^S^E/Y-dEft-ats 0wtWiM§ 

*rr * X5 1 w >*«2£# u v - fcffl v>s j: t arc * 
a. ^S^/v-tbTtt. 0j*.tf7?'jn=.h'j 

a. 

[0 0 3 6] SftKJ&ftlCtt. S»*tD^S^<!:fctfl 

•>i/>. x?;v^>if >©m^*ittt 2 8bu©2I-&*j 

39JttfflT**. fflBa&£ttl 0 0-18 Ot:©iiST 
[0 0 3 7] ffiffl-CffSfi'&IIJ&aiiLTl, 1-HX 

( t - -frfrx-tt-y) */V a-\tt>m<DK-tt 
©5?7*/t-:Mr1M KS. *©tt/1-tf-*S/5>*-# 

[0 0 3 8] £fc> fcUTtt, mtfa-^ 

^X^l^^Y- n-|«T->JWW^>. t 
- KxvJl/^;^^>, 1 -7i^f>- 2 -7 

[0039] a^sjfttt, as 5 o~i 7 or. 

<«9 0~1 5 S'CWffiir?. -im&$>Z>Wt2VA± 

mwamtzmikxm. (^©^©#ass«o. 2-2*0 
iOffSKiio. 4~i. 5t:/»-r*-5. ) 
trffn, 9f£©efls*S'T!«Gft«©&«, TfeH^t 

yv-*«JWSJDi»TT7©«EE«l«^lcJ;0»SL, rf 

[0040] c:©sjiisa^W!c}fmLt8ic^*&b. jt 
aibttrt-eiioi^nb&^ettffift©^ K«w-sn«; 

aiUo^±T2*©|giin-;PT»*. 3l#WDJl*»6 
lfflB5C*y^-Tfi«*lftlK*y hl/MRtt7«ft«. 
[0 0 4 1] ^Mft^Att?*3 7^x^lir-6&»C 

x? w >- 7* vx >fa y zxms&mmzuft® 

&£a&-r5i:#. X9 L lx->^Dy^ttvhiJyi7X© 
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9 

•cm**)* 37Mmm?zt%zp>nz. 

[0 0 4 2] ftWLdktiLT&ZTi/xmttZltmz 
X>i$.ft\t2 0~8 OX«LK #«:fAti J ?&3 

?Tj8f£$nS («fl]^tf!|#ffilia6 0-130613 
[0 0 4 3] $&, ^H^AS^tHJ-^SlItr 

[0 0 4 4] £&, *ttiw#ffl*&<e>/i! , /><5 star- 
ts. co^ft-ctt^ftt^-eroRiStSMR-effn. SI 

o»:v»t4ox*«»WK«'&a*tii. zommz 

fl:a**t)0-e**. £&, %t>tttz.®m\zm\z&z 

x, sum, m *m mm *nm. 

[0 0 4 5] *»Mfc*^T. fSfcltfifMff, fgf&& 

[0 0 4 6] ffUl/tfttfiCfefr'Ttt. jwa-easjifc 

jf35tt5S&8l£EAbT, $HM*fl8lcfc*8fIgt+#ig 
Sb. JECl 3 Ot^©*IMttrei 5#6U. 

b<tt2o^«±»es*m fffflao^-fcKtfs 
nfc»a*»}*«K:jfajb, *sfc*««L&»a/tx 
T»aibt3o±T2*©ffiSin-ji,T?»*. sitmoft 

a»SBCS*y*-TftajErfflfc*y hbBiSttfflJBti 

[0 0 4 7] *&. *WUil/*^ hMV>5f^T 
**. ^ffmbAyhttTttAvMloDttTlMfaW* 
»KfcD#SU>. Sfc, 1 3 O-CJBUO&IMKffifc* 
tJ*ffffl«rtOE*H«P*b<M:6 0~300kg/c 
m 2 G, 5 fc0<8FSb<ttl0 0~2 0 0 kg/cm 2 G 



(6) 1MW7-1 1 0 43 

iff 

JEEA*»3 0 0 kg/cm 2 G£j@;L5t> fftti 
«*tnxhJSCftS. Sfc, 3 0 0 kg/ cm 2 GOT 

[ o o 4 8 ] flpu b«rt-rwjii taiaai t * 1 3 o -ca 
n t tt^?aiisic*itt5 rf Ait? t # >j x?- u >%mm 

©*&#tt©A*5 6fc»©*i6t bTW24T* 

«. -toa*fcMS.f b"b«H*>"CttftV>««. MMWWA 

»»tt«-c©fflr««fKs«fif sfcttfftfrtlt^'f to 

[0 0 4 9] Mte*ttfc*l*TH. 

a? [0050] *»wcfflu6n*iM8tt«jaaifcbT 
fct. 3 o~+ 1 o o*c©i6Hfc:a& 

>. at^X Sffix-r^csite^b^RrXv- 
*D^>*>, ^□;i^*tf>«©5R^flW^fc* 

x*x #anhVy)V*nx9>%<DJ\uV>ft. 

coo5i] mmo»ittirMfcTc*i*«. 5??S3J 

59 ©-tSStt, 0. 3gmol~l. 7 gmo 1 ©fg^SJ 
£ 1 0 0 g©rfAStt*'JX5 1 l'>KIBl^S3-&-5fc 
©*<ff*bVJ. 0. 6gmol~l. 5 gmo 1 SI 0 

o g >j z?u>mm\zsmi£5h<D&%. 

icif*b<^. 

[0052] j*:irr©fgjasi©^§$nfc^?ait©ii«i 
icioT^jas-ti, fEjasTt-rs. fBafcfrfiiiofKNi 

9 5~ 1 0 4*C tu i©SfiT©58fa«^ra& 
10-1 5 0#, jf*b<tt2 0~6 0#frs. 

40 [0053] %mi$miteik : ?-&mfr<pv7--)V9ii 

ttict-b-c**. coiSfcbTft&jHsmrjBe? 
s. ^nfe^c^ux^i/^fSfaH-xffliiftis^ 
tcrt«an&*»airt-ciWHWfca*. mum** 
^5rt*»t?#s. 

[0 0 5 4] 

a? jaas»©*Wtta"Fo±5fcbTafjgb&. 
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(7) 

11 

too55] ( i ) %m&=jr<DM.mmg. 
«35 g©^)&^$/hja^T2fi-coj;ps-r*. # 

C. S/h@^#fe*Ucm s TfcS2 0 0cin 3 fiyTM* 
Xv'J>^-C5 0~1 0 0cm 3 ©*£Att, cniC^ 

T, -eo^fi&KgSatl 5~3 OtmO^WUhX 

56?a&^©j?J*tt$«P (g/cm 3 ) 
p=W/ (H2 -HI ) 
&&*U W rfgfSS^wSg (g) 
HI : 5jS&&^£AttSl!9©*ft (cm 3 ) 
H2 : mm?&#.&ltz&0>*& (cm 3 ) . 
[0 0 5 6] ( 2 ) $}&&^|(^ft©^£®af 
J I S K 6 7 6 7 iZ^mbX^TO^Z^mmi- 

im&v>tn*®gx> (g/cm 3 ) 

D = G/V 

fc£U G :fg&!gm&&#©aS (g) it? 

v : mm-im&vmfk (cm 3 ) 

3> if5£^&£$|j£u r^xj x ranj x rssj 

S K6 7 6 7ICJ:*. 
[0 0 5 7] (3) mMM^ 
M.mmS. (g/cm 3 ) #&fl©56iS>ftTT;&;5f6?a 
#&2 4cm 3 ©X©^ffi^2-^7^T>»^tt 

fi^ttKS;ifcSff9 3 omm^rmfcL* 

3»4^?a$ (S, (%) D SUmf* (ASTM D- 30 
2 8 5 6). 

S= (Vx-W/o) X 1 0 0/ (Va-W/p) 
(SO 

Vx : 3£}Sft£ffijj£-r3S*t8f)!g©#ai:. 58fSftl*l© 

at£»?as&#©^a£#e<i:©fa (cm 3 > 
v a : mmmfctz mmmmt. ?s*s#i*i© 
»4m?aaK^i:ia^gB^©«?a±$«i:©fo (cm 
» ) 

W:^S#:|*I©%?aS(I^S:S^;ti-^S^-ti:, 
fll#x©£S#0. 5wt*fim:fct>;fc»?S#©2S 40 

(g) 

p : Kmvmtmmmg. (g/cm 3 ) 

IB ^ m&RBt 

O 8 5»£J(±9 0%*iM 

A 80%Sk±$5%*ffi 
X 8 0 

[0 0 5 8] (4) rJA&^W^&^gfcitflSffg 

m^xeT^enfc^2gtt#ux^w>^j!B©iS^ so 



*SKI¥7-1 1043 

i.2 

D : 

D=2ni • Di /ni 

R : m-m^ 

Dl = 2ni -Di /ni 

D2=2ni • (Di ) 4 /ni • (Di ) 3 

R =D2/D1 

^T. Di &J0. lAim^fi (/h»2(4^T*lzaJSE 
A) -CiDofceffi©fflr*-5. Sfc, ni KM£8a»Di 
t^Sfi^W^ft-C^-S. rfAlB^©»rffi^tt75i 
RJTtfcK *£J§S©«£©&&©3R&;£«, *f »fffi 
J§Mx©S*gL 1 &|cl 1 ©* ;Lv££3l5®rffi 

&©i|/h&L 2 (L1+L2) /2&rfAia^ 

©firgi-rSo 

[00 5 9] ( 5 ) =fA&|4# U X? P->©fflS8ig«i 

^A^tt^u ^vyftfam- 1 g OtyjfccyjHr h 

>18mlfc**y-;[,2ml©S£*iKftin*.. 2 5 
"CT2^WJgi:5L. 5*C, 1 8 0 00 rpmt30^ 

[0 0 6 0] Cl©«fc5fCtT#etlfc«tflW0. lgSb 
JH>fc**U ««0. 5g/d 10*«:U r© 
8ttl 0ml**ty^-7x>X^Jte*fftAn, 
3 0"CT> £©&i£SitT#&ti £«J£L&. g"J 
fcRi:ttffiWe«h;i/X>©8iET8«to «M£U £( 
T©»5U-±BftJMftgfl../cS*fflLfc 
JSJSO. 5g/d \0&W&BD . 

7J.»/C= (ti - to ) / (to • C) 

fttcb. cWUY-ia (g/d 1) TfeS. 
cAU. Og/dl, 1. 5 g/d 1 ©H$©«JH6flE£ 
I^C.fc'SICLT*©*. Xfc, SU¥teSvs#'JV-ji 
U v -SS-y n iz9W ©ttflre* 

[0 0 6 1] (6) ^Stt#UX9 i W>©»miS 
^A^tttfUX^l^ffitoftO. 5gKMH>3 0 
mlSrjDA, 2 5X:T2 4^fKSi9Sc, 5^ffl^,i:^ 
U 5^, 18, OOOrpmTl^WS^WEf-5. 

X>3 Ornish 2 5W1IHIK5U 5^. 

is, o o o r pm-em\m>i>&mz. ±m&mz 
t&z. m&zv-j;?m?z> (wi ) . ■€•©«, i o o 

■C. 2B#WSSK»U. SS«)fflSfi*iU' < t5ffiT-& 
(W2 ) . 

[0 0 6 2] 9&iZ£r>mmB (X) SgtnTS. 
B=l 0 0X (Wl -W2 ) /W2 . 

[oo6 3] (7) Kmrntam 

3g/cm 3 OMfiLfciS, Kffi?S^&2 3 , C 
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(8) 
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13 



14 



so. oi g#te©«flrcffift£a!is. *©5g&&?§ 

$«t#1 0 0 0 cm 3 T*^^7X77X3(CAn*. 
MK. %MtiL?<D\-Drzfly7>yy7>=i<Dmm&0. 0 
1 g*ffiT?«|]rr*. -tUT, 1 8 0"CT?6 OmmHg 
«&**£) TT, 6 0#itJEEJIH&-f£. *UT, 

tl5. 
[0 0 6 4] 

G=10 0X (G» -Go ) / (Gi -Go ) 

Go ««5^77^3©a$, Gi tiMJE&SC 
»0»IStt^i»9X79X3fl!)*«-aa. Go BME* 



20 



[0 0 6 5] ibtamtotznnaimvmatts* 
s&«bu ntHre*s#4 (g/iooggfjig) *> 

5 2 (g/ 1 0 0 ggfjg) *T4fltr«lt0)fiBIM>£ 
MRU KT®*KftttiMN9ttllft*ftfe. Ji»W* 
S#0. 0 1 8. 0. 0 2 3, 0. 040g/cm ! © 

ib Damn dm 

© 10 06U 

O 758U100** 

A 6 0£Lk 7 5*$ 

x 6 om 

[0 0 6 6] (8) f&Wft9Vm 



© 
o 

A 

X 



mom®. 

0-2 
3~5 
6~1 0 
1 1~ 



[0 0 6 7] o) mmmwrtm 

JIS-Z-0202 (Clpi;. fiK««©«TW»Sff 
•5. H4fcjRTJ:3K:, tfc£g# (14) *4n©rfA 
*tt#UX^U>HHB«}afl:CD/«yl«W6. /bF (1 
0) . A>y H (11). Ay F (1 2) . A-y F (1 

3) •vvM&mtz. »?a#:©A»3«s*to. 03 3 g 

/cm 3 . 0. 0 1 8. 0. 0 2 3, 0. 0 4 0 g/ci 3 
©R$tt, tfrS8#©afitt£* 30kg. 10kg. 2 
Okg, 3 5 k g t Ufc. Ay PtttMMM#>Mft&& 
iT©^o;Vy Fffi*6§fJ-5#W«**tft* 0. 0 
8~0. 1 2 kg/em 3 tftSiSCMMttRttanfc'bO 

&fflv^. Hics»^gsn&«fig*&*©t*a# 
-;M8 (17) ccaur*. 



si2 5cm ! sfcoerasnstraiinitft 

X [0 0 6 8] SgfcrogTri, *fft#-A«©ft (1 
5) tT^fcrtttfefcTtfrS. ElfflSSKttAy F 

do) «»»fc*#a»«*a.t«. *c§w-;m© 

3S (l 6) eT#Ciajr*&*T*a* iHT"3ffvv 

lia-r^fTofcs. s#-;i'a*BStt4'3©;tyF©ffi 

[0 0 6 9] A9FOMWKa :&<MftftU 
50 b :«$©*? yy?, c : &»#£*©¥#gft©+ 
t>yyt>. d :*£yy£, e :AyAy#fig. ©K# 

[0 0 7 0] JEfc, 6M&T&C:*5#.5 40©Ay F© 



[007 1] (10) 

mmmm* 



4 o Ay F#T^T a b $&« c T. #0 a b ffi 2 "3 

±!B£(fl-T&D. 4'3ata*&ttb*&ltc 
±B29UWr»D. 4t>0«f»fcdjJ»*OettfcVo. 

fiKJg&fl-il. gffi«ff?STta*©IIWli* 
12 *f SNffiRS 



O 

o 

A 
x 



© 
O 
A 
x 

[0072] tmm 

6 OwtXTJbSXf l/>-^i?I>^D«^*t^ 



±T©IMBIC*l»T©©i¥«Ta&-5 C i 
-tfB&WT *"3T±TC!>IMIfc*WT06UOlMrc** C t 
Jiffi 2 T*T©fflNffitC*^TA£(±©mffi-C»5 n £ 

±13 3«6in©^T©mBiT&5 £ t 

ft&X^^/V-CjgflPSltl 2wt%^«tb 

fc. co»»ufcjg«iooma«cx?^<>tf>5 

50 SftflS. 1. (t-7>*A-:t*v) ->*D 
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15 

*.*v>o. o 5ffia&Rtf t - hx->^^;p*^> 
o. o 5mm®mtoLm$mmmmmz. m&m 
nmrnsfflzg. o msm? tt. 

[0 0 7 3] fi&ilg£l 0 5W3I1, }&g£±tf 
1 3 0 1CT 2 ttlU. Hfcgffi£±tf 1 4 5 "CT? 1 RMS 

te^i-ybmzmv-tt. nznttmzHi ps-i 

H I PS - lC^iJl^O^I&Xf 

[0 0 7 4] HI PS-l£#U*3^>8fffl<!:iI£L 
fc»3 Omm<f.^tt#miUSW»TSfi!l!^$-a:fe. # 
£ttfc8fllM£HI PS-2£U5:. HI PS- 2©^ 
^X>^©-t***ail5tL/fct J15 7 w t %-?$>o 

uy^si-mmmmzi 4. 5%iu&w*, hip 

S- lt^OS^SrffK HIPS-3£#fc. HI 
PS-3ffl^>?X>jEK^fittl 0. 5%t?&ofc. H 
I PS- 1, 2v 3*C^iltTV^rfA&?«n7-> 

ft. &*©amB8fJg©Sfg«;«ffi (&T [»?] 

f) , SB^rf A^O»i0»gc (ETFSW I r&t) £ 

[0 0 7 5] (IgteftlSff©^© ±IEHIPS-1£ 

mmm^ >am u«©->u >^-rt©^stiii!iia5t 

2li;3.fc3tcS«S2ft. SSKiiuSgi^8rj!M©$»gg 
t*»©ffitll?L (itgO. 7 mm) ^O^-fgg&tt 

«?S)?J©l)DEPil&gg^6'f V^^^VSffilil 0 0 g 
SKoi^to. 1 3 g^fiiWtc^T'-c-jtg-fo 

ffi{c2o^^a3-&m ^ggTMic^Ly-f 

gli^»ten^Sc©ffl?LJ:0 6 0"C®*<H;:fffflL 

fc. ^Sttfc&TW^tigai. lmm?*ofc. H 
I P S - 2, 3 C^^TfelRlffitCLTSgiatitWIHa^ 

[0076] (^«si6?a&o:irt^) #en«:§g?att 

^-A£$ALfc. 2 0#riHtTf£?a8tl*I©X7-£. 

?-A««rticiKfcb. ffirtjags:io2t:tbfc (y 

— 7ff.:0. lkg/cm' G) . St£. 1 0 2^1:1 



(9) #BB¥7-1104 3 

16 

[0 0 7 7] %&®frt>®iVLVtt%m!L?*: 2 0t:©£ 

rt7?2 4i^m^Lfc. *#en&8ia*miji&tt$« 

#0. 0 3 3 g/cm s T&ofc. H1PS-L HI 
PS-2, H I P S — 3 US-?© 1 Jfi^fc X) ©^PiSjItfi 
t*. &*0. 70mg, 0. 68mg, 0. 69mgT 

Lit. ms§?£*l£b/affi, a/ctt, fciO^WaBBBr 

ntzmzim^ommmmm. fg&ai&ftfiu 
# »ar^*&S3ic^-r. hips-i, 2. 3 
e titcMsifc? <»mm *m*ij$wmm-?fut t 

&^©-gWt#Sf S. nfA»?©l!c (WT> NR) « 

20a i6i@, 2 4ffl-c2&ofc, #e»n 

»§!l*|-CB!ll^-^fc$#. &g*<0. 0 2 0 g/c 
m 3 . FffSOJtmfcLfc, 3 0 kg©CRT€Z^-)« 

[0078] ^ft©ffitinfe 9vmtm mtitz 
mhtz. ^^3tr*-r„ u-rnfcs»*fc©T*o 
[0079] mmrnz 

A-f ->X* 'J ^ -^X>^A k / V-tpfcS 
*U 9. 5wt%©ig&<hL.fc. £©$?£10 0M 
m\Zl, 1-tfT. (t-^WA-^v) y?UA+ 

•y->o. 0 4SfigK> 0. oeas^ct-Hx-^M 
)W7?>mML. si#Lfc#e>i 1 o-c-ea^sw 

J6L4B5WS. 1 3 5tn?2Pm MC150'CT2Kf 

®m<&H I P S - 4 HIPS - 4®m*<D79 

-^I>^IJ12. 3wt%. [tj] ttO. 80, SW 
Itt9. 51?»^fc. t^«rfA«jf?«U-72«ijigT 
W$%L?mH. 3 ym-r^ofc. #U^^X>OX 

ttSr^Afc^i, HI PS-4t^©S^-Sff^HI 
PS-5S#fc. HI PS-5©tttt£gll^f. 

[0080] hi ?s-4R.zf5&mmmn?m>tti$ 

^fV^>^>S:«f))|l OOgSlCtJUTO. 13 

B*)i&itmz#>7T!-%&.f-?iMmmu mmt 
mmusb, ic 1 3 o , c©85»«J8it2 5^jfS3it 

»©«B7L«fc0 6 0^©**fcflfflU:>3iatefc*/«/*- 

[0 0 8 1] ft&n&»fitttWBtt?«%KM 1 tm 
(C^iS. JR^$-&, a^tt ifeg^O. 0 3 3g/cm' 

<D%mtL?tLTzo nznttftrnTay-mmmto. 
50 7 5mgTSofc. r©^?a»a^©tt«^3i^-r. 
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(10) 

17 

&}&&?© NRtiH I PS-4©fc©#7{i, H 

i ps-5©fe©*t6i@Tabofc. St, #sn;fcssia 

tt***«Mlfcra«fcLTHJ»U «*J«0. 0 20 
g/cm s , flr5£©;FR£b;fc, 3 0kg©CRTtx 
*HB^MWl«*f*j*»lx&. ft6nfcJ«W*©tt 
|g<£^2(C^Lfc. Vvrttfc&#fcfc©T<feofc. 

[0 0 8 2] MOTS 
7*5?X>jfc#)&t6 0wt%-efc5XfI/>-^l 
^n-y^S^fcX^^/THCigSPSii. 1 
2wt %©*§&£ Lfc. C ©&&£&#T-?2£-f 3 £ 10 
ilCioTftft^aaStf&atO. 2»m-C37yi;l/a 
«**U IVB>t>0^3'X>jSA«t9wtXC!>^AK 
tt#'JX^l/> (I) i. l-4->X-g***9 6X©A 

oTfllWiWfaiJll. 4|imW5SH**U 
*»»+«>^yx>fi!t»)9tl 2wtSS©:fA£tt#'JX 
(II) t* (I) 9*f (II) l©JW«BfcU 
#e>nfc«tlBS:H I P S - 6 ibfc. 
[0 08 3] ¥^*5i?g# 0.3m mTa 7 ->x;MSi6 # 

#'JX?^> (III ) i, JpfcttTfttfl. 7ymW 
53#»*#U «fJg«P©^yx>^«J8wtX© 
rfjU£tt#UX?k> (IV) (III ) 8*t (IV) 2 

©wcaau #e.nfc»jii?6Hi ps-7tbfc. 

HIPS-6, 7 &ffivvr£llfl 1 <hH13St;:S8iSft8tl|g 

HfOWllttH I PS -6, HIPS-7T&4 
0. 6 4mg, 0. 6 2mgT?&o7c. 50 
[0 0 8 4] £ffiffl4 

H I P S - 1 *fflV>, JtdKM 1 tHUHCl/TaJM!** 

?&1 0 2t#$l$in*3 0# (ftftl) , 2 0#(£ 
fr2) . 1 5t> (&#3) fcbfcMJU III PS-li: 
H*©*frT»S3tt. JUIHflMEtfO. 0 1 8g/c 
m s (*frl) . 0. 0 2 3g/cm> (&#2) , 
0. 04 0g/cm' (&# 3 ) ©£&tMB8?efm 
Lit. JUftttttKO. 0 lSg/cm' ©ftfttt?&* 
*miH«0*fflT*»U *»***0. Hg/c 40 
m 3 ©##»*#&. £#ttftft0. 0 2 3 g/ 
cm 1 ©fgfg!|SH^iS«#;£$ao. 14g/cm s © 
t£jW£#fc. AttttftttO. 04 0g/cm 3 ©&& 
tt?»6H*3ttft0. 2 4g/cm» ©&)§*#&# 

fc. &*©«««?. «»#»tt*. tttes^4ic^ 

?. 

[0 0 8 5] &KM5 
HI PS-4ftfflV>, MM4iH*tl/T»ifirtH\ 
fi£;m£#S!Lfc. **©»»»*. «KJBft©tttf, ft 
iES^4IC*"T. 50 



®BH¥7-1 104 3 

J* 

[0 0 8 6] ttftMl 
^WJX?l/>» [7?] )Jt0. 5 2. SWIrtU 
0. 5T*4HIPS-8*«^fc«H3aM!ltH* 
CbTRJStt^ Jftgft&fESUfc. ft^OSHSfi^. 
«»#©tttt. tt*ft*5IC*-J-. #e.nfc»?S)K[^© 
WttftttO. 6 5mg-CSD, 8fflB?a&R©b/ 

ntt, fl-®te&*t>©T?ifcofc. 

[0 0 8 7] J±«0|2 

=fA£tt#'JX3 1 l'>© [??] TltO. 9 2, SWIftt 
8. 5?fe«HIPS-9*JflV>&fMiMim£Mi 
fcl/T»**HP, 5&7¥#£ftiiiUfc. #*©5Mtttt?. 

«&^5ic^-r. sent^s?© 

¥*§SS«0. 6 8ragT»0. J&Bft©lMntttt* 
^^©T&^fc. 
[0 0 8 8] Jt«W3 

rfA^tt^'JX9 1 U>© [tj] #0. 8 5, SWIrt* 
4. 5T?»5HIPS-10SfflVifc<ittlllgWlt^ 

WWIIttO. 7 0mgT«&D. aiSfiTaiSK© 
b/aitt7T*0. ««ttT©#X«»tt, fi£^#© 

[0 0 8 9] JttSEPH 
rfA^tt^'JX^VV© [??] *t0. 6 2, SWIfltl 
4. 5T&-5HI PS-1 l£JfIV>fctttt£J60yi tn 

?©¥J%«R»0. 6 8mgT*D. rtttHt©ttfltl 
tt. "b©T**r>&. 
[0 0 9 0] ttt4W5 
HI PS-1. 4. 6£fflV>. MHUa»*©l 3 0*C 

jnemras 5 ftthftitmtmmm 1 1 pmc ltse*s 
«. tt***5tiRr. #e.nfc^ia)&^©¥^fifitt 

HIPS-l. 4, 6T#4, 0. 70mg. 0. 69 
mg, 0. 7 0mg, %fa&^M?aR©b/a 
©ttttHIPS-1. 4, 6T&*7, 6, 7Ta&0. 

[0 0 9 1] ftttflS 

rf A^fttf 'J x^ k >©«i^¥^ rlM&fffl* 0 . 1 2 ju 
mTJfe^H I PS-1 2&ffllr^ttH3tEKMl 

»#©tt«. ttl6Srg6fC^f. UStlftRiatt^roT 
f^llttO. 7 0mgTftt). »?Saa : 3 t flHaR©a/c 

fia«o. oo9t?*o, fflm<w®tm\s$;z we 

[0 0 9 2] JttSEW7 

Mm-psbSH i p s - 1 3 m^itmmmm 1 fcMt 
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19 



20 



\z\,x%m.^ m#*imisit. **v>mx&. 

VSSSttO. 7 5mgT*D. «JStt : F«tSRC!>a/ 
[0 0 9 3] ttftM8 

H I PS-lS#'JX^U>Wffi£££bfc&ffLfflL 

»+ t?»m»^s«&. nsnfcttiiSH i p s - i 4 

£ L&. H I P S - 1 4©7*^I>Sfc#©£;£S£i81 
Jtbfc£^53wt %T*ofc. H I PS- 1 4£fflH JW 

&. 6*©fg}a*i^ $»#©&«> tttt«*6c* 
r. #£nfcfg®&^©¥i9Mtto. 6 6mgr» 



[0 0 9 4] JtgM9 
H I P S - 1 0 <£fflt/>it<itt*lifi0IJ4 fcm*KLTJ&» 
tt®&a*0. 018g/cm» . 0. 0 23g/c 
m 3 . 0. 0 4 0g/cm» ©58?S8fll*HP, 
2gg0. llg/cm' , 0. 14g/cm> , 0. 2 
4g/cm' ©)$»#£'<§£. &*©58?ae-?, JS^ft 

©tt«. itfl6**6iz^-r. #6nfc55jae^©¥^s 

fttt^fttfcO. 72mgT&0. %mm&Ob/a. 

©•C&ofc. 
[0 0 9 5] 
CS1] 



H 



It 



i 

n 



a 

3 



-A 



of 



CM 



O 



CM 
O 



n 



00 



o 



n 



in 

CO 



CM 
00 



<N5 



in 
d 



tM 



n 



in 



o 

CD 



CO 
OJ 



in 



in 



o 

00 



in 



cm 



o 

05 



CO 
00 



CM 



CO 

d 



$ 

H 

n 



m 

CO 



in 

CD 



00 



o 

CO* 



its 

$ 

H 

N 

n 



in 



CO 



i 



-299- 



(12) *SB8¥7-1 1 0 43 

21 22 
[0 0 9 6] * * [&2] 
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